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shows stomata with companion cells and the adjoining cells of the epidermis. 

Fig. 8. Section of chlorenchyma in cotyledon. (IS) Intercellular 
space. (CI) Chlorenchyma proper. 

Fig. 9. Cross section of a cotyledon. (Ep) Upper epidermis, (EP) 
Lower epidermis, (Hy) Hypodermis, (CI) Chlorenchyma, (Xy) Xylem, 
(Ph) Phloem. 

Fig. 10. Cross section of epicotyl. (Ep) Epidermis, (Hy) Hypodermis, 
(Pa) Parenchyman, (Ph) Phloem, (Ca) Cambian layer, (Xy) Xylem, (Pi) 
Pith. 

Fig. 11. Cross section of the petiole of one of the first leaves. (Ep) 
Epidermis, (Hy) Hypodermis, (Pa) Parenchyma, (Xy) Xylem, (Ph) Phloem. 

Fig. 12. Cross section of an early leaf. (Ep) Upper epidermis, (Ep) 
Lower Epidermis, (CI) Chlorenchyma, (Is) Intercellular Space, (St) Sotma. 
(Xy) Xylem, (Ph) Phloem. 

Fig. 13. An advanced stage of seedling growth. 
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Rotundaria graniftera (Lea). 

("Purple Warty Back," "Purple Pit.") 
PI. XIX, Figs. 55 A and B. 

1838 — Unio graniferus Lea, Tr. Am. Phil: Soc, Vi, p. 69, PI. XIX, fig. 60. 
1900b — Quadrula granifera (Lea) Simpson, Proc. U. S. Nat. Mus., 
XXII, p. 795- 

ANIMAL CHARACTERS. 

Nutritive Structures: — Identical with those of R. tuber- 
culala in all respects. 

Reproductive Structures; — Typical specimens from the 
Mississippi show the outer gills marsupial; conglutinates same 
color and form as those of R. tuberculata; glochidium measures 
0.290 x 0.350mm., being a little larger with more of an undulated 
hinge line, but with the same general form. 

SHELL CHARACTERS 

External Structures: — Like R. tuberculata except smaller 
rotund, upright, alated, inflated, — especially fuller, higher, more 
antero-protruding beaks and with more of a rayed character of 
epidermis on anterior umbonal slope. Interior of shell identical 
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except perhaps shorter laterals arranged at right angles to the 

inter dentum. 

Sex Length Height Diameter Locality 

c? 57 x 57 x 40 mm (Miss. R., LaGrange) 

9 56 x 56 x 34 " ( " " " ) 

c? 46 x 46 x 30 ( " " " ) 

9 23 x 21 x 10.5 " (White " Hollister) 

The latter measurement is of a juveniles from a lot identified 
by Mr. Frierson as approaching granijera although would perhaps 
fall more under tuberculata. However, it meets the test of granijera 
in length and height being about equal and in prominent beaks. 
Its beak sculpture consists of numerous, fine concentric corrugations 
extending out on disk somewhat like Q. quadrula. In general 
shape of shell and dispositition of tubercules it is also like the 
latter in this adolescent stage. 

Miscellaneous Remarks : — According to shell measurement, 
and with an allowance for eroded beaks, the Osage forms may be 
more classed under granijera. A divergence of equality for length 
and altitude may indicate and approach to the tuberculata, Lea's 
type, when diameter may be reduced to unity, it measures length 
and height the same. On this same basis so many of the Rotun- 
dariae of South Missouri would approach more nearly to the 
granijera type. Because of its full, projecting beaks, uprightness 
of shell and disk sculpture this species has sometimes been 
confused with Q. pustulosa and P. cooperianus. However, dis- 
tinction can be easily made by comparing to the rich purple nacre 
of granijera — a color that is not possessed by either pustulosa or 
cooperianus. Its breeding season is found to be the same as that 
of tuberculata. Despite their identity of breeding habits, of repro- 
ductive and nutritive structures and of internal shell characters 
there may be sufficient evidence of difference in external shell 
structures to make granijera a good species and thus take it out 
of its class as a subspecies of tuberculata, as Simpson had treated 
it, and elevate it as Mr. Walker considers. 

Genus Plethobasus Simpson. 

lqoob^ Plethobasus Simspon, Proc. U. S. Nat. Mus., XXII, p. 764 

(As section). 
1912b — Plethobasus (Simpson) Ortmann, An. Car. Mus., VIII, pp. 
259-260. 

(Type, Unio aesopus Greene). 
Animal Characters: — Anal separated from supra-anal 
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opening by short mantle connection; gills long, wide anteriorly, 
inner laminae of inner gills free from visceral mass; palpi short 
and wide; only outer gills marsupial, when gravid the ovisacs 
distend but little, giving the conglutinates a lanceolate shape; 
conglutinates white, discharged whole; glochidium small, spineless, 
subovate or slightly oblique; soft parts orange or sulphur color. 

Shell Characters: — Shell elongated to ovate; beaks 
moderately high, sculptured by obscurely concentric ridges, 
not extending out on disk; epidermis brown to yellow, usually 
rayless; beak cavities moderately deep; hinge well formed; 
nacre white to pinkish. 

As to shell characters this genus resembles both those of 
Quadrula — particularly those of the pustulosa group — and also 
the genus Rotundaria. Its marsupial characters show an advance 
over the genus immediately preceeding. The bright coloration 
of its nutritive soft parts and of its ova would suggest some affinity 
with the Fusconaia. Dr. Ortmann points out this genus as a con- 
necting link between the more primitive Unioninae and those of 
the type of the genus Pleurobema and thus elevated Simpson's 
section, Plethobasus, to generic, rank, since Simpson recognized 
special characters of the type, aesopus, in shallow beak cavities 
and outer gills only as marupial. This genus is represented in this 
state by aesopus, but doubtfully by cooperianus. 

Plethobasus cooperianus (I,ea). 

("Cumberland Pig-toe," "Warty Pig-toe.") 
PL XX, Figs. 57 A. and B. 

1834 — Unio cooperianus Lea, Tr. Am. Phil. Soc, V.., p. 61, pi. VIII, 
fig. 21. 

ANIMAL CHARACTERS. 

Nutritive Structures:- — Branchial opening densely papil- 
lose; anal and supra-anal separated by short (even deciduous) 
connection; gills rather short, inner gills wider, its laminae free 
from visceral mass; color of soft parts bright orange yellow, for 
most part. 

Reproductive Structures: — Marsupia only occupy outer 
gills; when gravid swell moderately in center leaving ventral 
edges sharpened; no glochidia found yet; its ova bright yellow, 
giving the marsupia a sulphur color. 



184 THE! AMERICAN MIDLAND NATURALIST 

SHELL CHARACTERS. 

External Structures: — Shell orbicular, to egg-shape in 
general outline, disk tuberculated and transversely nodulous 
between beaks and ventral margin in front of post-umbonal ridge; 
latter flattened, dorsal ridge low, faintly costated; beaks low, 
well placed anteriorly; epidermis light-brown to yellowish, some- 
what glossy. 

Internal Structures: — Cardinals tripartite in left valve, 
rather single in right; interdentum broad, rather doubly gashed 
in right valve; laterals double in left and single in right valve; 
mantle line high up from ventral margin; nacre whitish, pinkish 
(or even bluish) within the mantle line, usually lighter color on 
extra-mantle line border. 

Sex Length Height Diameter Locality 

cT 60 x 55 x 32 (Gasconade R., Gascondy) 

9 77 x 62 x 41 (Osage R., Monegaw Springs) 

cf 70 x 64 x 40 ( " " Warsaw) 

Miscellaneous Remarks : — As this state is out of geographic 
range of typical cooperianus it is natural that no real type may be 
found in Missouri. However, the writer upon finding a few shells 
of the tuberculata (Raf .) type with white and pink nacre submitted 
one of the latter to Mr. Walker for his consideration. His com- 
ments are; — "A very curious and interesting shell. It has the 
shape of Quadrula tuberculata (Raf.) but the nacre of cooperiana 
(I,ea) and I should call it that, although out of range. I never 
heard of tuberculata except with purple nacre." A white nacred shell 
of the same form is considered by Prof. Clark as "rather plump, 
approaching granijera" but that the nacre "suggests cooperiana." 
Other Missouri collectors have commented upon this strange 
departure of R. tuberculata and granijera from type. However, 
if it may be proved that this difference of nacre-color is merely 
a "fading out" due to chemical reaction of mineral water there 
would be instead of a true cooperianus in this state a mere local 
form of a Rotundaria. The real home of this species is in the 
Tennessee-Cumberland system where Wilson and Clark (1914, 
pp. 44 and 60) have found it as a summer breeder (a tachytictic 
species). 
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Plethobasus aesopus (Green). 1 

("Bull Head," "Sheep's Nose," "Clear Profit.") 

PI. XX, Figs. 56 A and B. 

1827 — Unio aesopus Green, Cont. Mac. Lyceum, I, p. 46, fig. 3. 
1834 — Unio cyphia Conrad, New F. W. Shells, p. 68. 
1900b — Pleurobema aesopus Simpson, Proc. TJ. S. Nat. Mus., p. 764. 
1912b — Plethobasus aesopus (Green) Ortmann, An. Car. Mus., VIII, 
pp. 260-261. 

ANIMAL CHARACTERS. 

Nutritive Structures: — Branchial opening densely set 
with long and short papillae; anal smooth; supra-anal connected 
to anal by short mantle attachment; gills long and sharply pointed 
posteriorly, inner gills wider in front, inner laminae free from 
visceral mass; palpi short, wide; color of soft parts, peculiar, 
mostly orange, the foot, adductors and mantle margins being a 
brighter orange. 

Reproductive Structures: — Only outer gills marsupial; 
ovisacs, when gravid, swell moderately in the center leaving their 
unswollen distal ends pointed, thus giving their conglutinates 
narrow, lanceolate shape which are solid, red and discharged in 
unbroken form; glochidia semicircular, yentral margin obliquely 
rounded, hinge line long, medium in size, length slightly greater 
than height (0.220 x 0.200mm). 

SHELL CHARACTERS. 

External Structures: — Shell triangular, rounder before, 
pointed behind, rather heavy; post-umbonal ridge rounded; 
umbones high and full, tilted anteriorly, incurved, sculptured 
by a deep furrow just posterior to tip of each beak and by a few 
coarse concentric ridges and fine radiating lines; disk sculptured 
by a row of six or eight, coarse, elongated, undulated or hummocky 
tubercles extending from beaks to ventral margin with a broad, 
shallow trough between this tubercled row and the post-ridge; 
epidermis dark straw to glistening yellowish brown. 

Internal Structures: — Cardinals double in left, single in 
right; interdentum narrow; laterals double in left only faintly 

1 According to Rafinesque's evident description of Green's aesopus 
in his Monograph of 1820 (p. 39) under the name of Obliquaria cyphya 
(U. cyphia) this species should really bear the name now of Plethobasus 
cyphius (Raf.) because of priority. 
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double in right; umbonal cavity moderately deep; nacre pearly 
white, irridescent. 

Sex Length Height Diameter Um. ra. Locality 

9 87 x 70 x 47 — 0.170 (Miss. R., Hannibal) 

o* 63 x 45 x 34 — 0.230 (Des Moines R., Dumas) 

9 55 x 40 x ' 32 — 00.180 (Little Blue, Courtney) 

o* 33 x 22 x 20 — 0.210 (Des Moines R., Dumas) 

This last measurement of a young shell shows great inflation 
comparatively (See Figs. C and D.) 

Miscellaneous Remarks: — This species has a general 
distribution over the Ohio - Cumberland system. It is not 
uncommon in the Mississippi and Des Moines Rivers, but has 
only been found in one interior stream, the Little Blue, Kansas 
City, where it was collected by Mr. Bush and donated to the U. S. 
National Museum under No. 134,642. Some have found all 
four gills of aesopus marsupial, but most observations seem to prove 
that only the outer are used as marsupia. The writer has only 
observed outer gills as marsupial — even in case of many indivi- 
duals with sterile gills. He is able to verify Dr. Ortmann's obser- 
vation of charged marsupia with the "lilac hue." Its accidental 
host has been found to be "sauger" (S. canadense). 

Genus Pleurobema Rafinesque. 

1820 — Pleurobema Rafinesque, Monograph of Bivalve Shells of River 

Ohio, Ann. Gen. Sci. Phys. Brux., p. 313. 
1900b — Pleurobema (Raf.) Simpson, Proc. U. S. Nat. Mus., XXII, 

p. 745 (amended). 

(Type, Unio clava Lamarck.) 

Animal Characters: — Anal opening with short mantle 
connection to supra-anal; inner gills much longer, inner laminae 
free from visceral mass; palpi small very pointed; only outer 
gills marsupial; ovisacs distend but little when gravid; conglutin- 
ates white, narrowly leaf -like or lanceolate, not broken ; glochidium 
small, spineless, subovate. 

Shell Characters: — Shell subtrapezoidal, subquadrate, 
rounded or elongated, upright, or, when oblique, with beaks 
produced anteriorly ; beaks usually rather full and high, sculptured 
obscurely with concentric ridges not extending out on the disk; 
disk without sculpture; epidermis olivaceous, reddish brown or 
even black, rays more or less present in umbonal region; hinge 
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teeth well developed; umbonal cavities moderately deep; nacre 
generally whitish or red. 

Miscellaneous Remarks: — The above descriptions of the 
anatomy shows the genus to be identical to that of the genus 
Plethobasus; but in shell characters there is much difference. 
It may well be stated in general terms that Pleurobema resembles 
Quadrula as to its nutritive soft parts and Fusconaia as to external 
shell structures. However, the Pleurobema shell does not usually 
possess such a prominent, angular, and inflated umbonal ridge as 
that of the Fusconaia; neither does it possess the yellowish color 
of the nutritive anatomy as in the case of Fusconaia. However, 
the differences among the species of Pleurobema are well marked 
ecological, as well as morphological, ones; i. e., the heavier, more 
inflated forms being more as dwellers in the large rivers, and the 
smaller, more compressed shells being found in the creeks and 
medium sized rivers. From the two following genera Pleurobema 
may be easily distinguished by not possessing such an elongate 
and straight type of shell. 

The author of this catalogue wishes to gratefully acknowledge 
the dedication of a new species of Pleurobema to him under the 
authorship of Mr. Frierson, The description and figures of this 
new species (Pleu. Ulterbackii F.) appear here for the first time, 
and, until more data can be secured, concerning its soft parts in 
gravid condition, it is placed here tentatively at the close of the 
list of Pleruobemae. 

Pleurobema obliquum (Lamarck). 

("Pig-toe," "White Pig-toe," "Ohio River Pig-toe.") 

Not figured. 

1819 — Unio obliqua Lamarck, An. Sans. Vert., VI, p. 72. 
1900b — Quadrula obliqua Simpson, Proc. U. S. Nat. Mus., XXII, p. 788. 
1912b — Pleurobema obliquum, (Lamarck) Ortmann, An. Car. Mus., 
VIII, p. 264. 

Animal Characters: — The soft part of typical obliquum 
not having been seen by the author, reference is made to the des- 
criptions of the varieties of this species — the anatomy of which 
is, of course, identical. Wilson and Clark (1914, p. 61) report this 
species as occasionally bearing ova in all four gills and that the 
conglutinates have the appearance of cucumber seeds. 

Shell Characters: — Shell trigonal, medium in size, emargi- 
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nated post- ventrad , with radial furrow in front of flattened post- 
umbonal ridge; beaks swollen, protruding anteriorly, sculptured, 
by concentric ridges; epidermis reddish brown to black with rays 
originating in umbonal region; cardinals heavy, double in left 
single in right valve; laterals double in left, more or less double 
in right valve; nacre white. 

Miscellaneous Remarks: — The writer has been unable to 
find Pleu. obliquum in typical form anywhere in the state and 
claim is only made for it through its various forms and through 
Simpson's report, that it is found in the Mississippi above the 
mouth of the Missouri River Surely there is much need of re- 
search chiefly with regard to the geographic facts relating to the 
distribution of this species. Most students of geographic distribu- 
tion concur in the belief that no true obliquum is found west of the 
Mississippi and that it is rarely seen north of the Ohio. Its metrop- 
olis is that richest of all centers of mussel faunae, the Cumberland 
River, where Wilson and Clark report it as the most abundant of 
all the numerous species found there. Briefly stated, obliquum 
occurs in this state, but with its characteristic radial jurrow obliterated 
and- its intergrading forms ares very numerous running into each 
other in every puzzling way. 

Pleurobema obliquum plenum (Lea). 
Not figured. 

1840 — Unio plenus Lea, Tr. Am. Phil. Soc, I, p. 286; Tr. Am. Phil. 

Soc, VIII, 1843, p. 211, pi. XIV, fig. 26. 
1900b — Quadrula plena Simpson, Proc. U. S. Nat. Mus., p. 790. 

The writer has not found this species in this state and no 
description appears here, since neither soft parts nor shells have 
been seen. However, plenum is listed as a variety for Missouri 
through the kind report of Mr. Walker that he has it from the 
James River, near Springfield, and that it bears the same relation 
to obliquum as does also a variety of coccineum found in the same 
locality. 

Pleurobema obliquum pyramidatum (Lea). 
("Pig-toe," "Pyramid Pig-toe.") 
PI. XX, Figs. 58 A and B. 
1834 — Unio pryramidatus Lea, Tr. Am. Phil. Soc., IV, p. 109, pi. XVI, 

fig- 39- 
1900b — Quadrula pyramidata Simpson, Proc. U. S. Nat. Mus., XXII, 
p. 790. 



THE NAIADES OP MISSOURI 1 89 

1912b — Pleurobema pyramidatum (Lea) Ortmann, An. Car. Mus., 
VIII, p. 264. 

ANIMAL CHARACTERS. 

Nutritive Structures.: — Branchial opening densely papil- 
lose; anal finely papillose; anal and supra-anal very closely 
connected by mantle edges — sometimes connection deciduous; — 
inner gills broader, longer, inner laminae free from visceral mass ; 
palpi long and thickened; most of soft parts dirty white, mantle 
edges at branchial openings black. 

Reproductive Structures: — Only outer gills marsupial; 
sterile marsupia with crowded septa, those of male gills very 
distinct and more separated; no gravid specimens found. 

SHELL CHARACTERS. 

External Structures: — Shell obliquely pyramidal or trap- 
ezoidal, very solid and heavy anteriorly; disk smooth; beaks 
very full and projecting anteriorly; rather straight dorsad, greatly 
curved ventrad, epidermis black. 

Internal Structures: — Cardinals single in right, double in 
left valve; laterals double in left, single in right; scars deeply 
impressed; beak cavities moderately deep ; nacre white, tinged with 
blue posteriorly — sometimes pinkish. 

Sex Length Height Diameter Locality 

tf 1 65 x 55 x 40mm (Osage R., Sagrada) 

9 73-5 x 52.5 x 42 " ( " " Warsaw) 

9 63.5 x 54 x 39 " (Meramec R., Fern Glen) 

c? 27.5 x 26.5 x 19.5mm (Osage R., Baker) 

Juvenile shell thick, almost globular, very smooth; beaks 
full but not protruding anteriorly, sculptured with two or three 
ridges arranged rather concentrically and breaking into three 
coarse tubercles at base of post-umbonal ridge; epidermis reddish 
and leather-like with rays on the anterior half of shell; lateral 
teeth more inclined to double in right valve than in mature shell; 
beak cavities very shallow; nacre solid pink. 

Miscellaneous Remarks: — This pyramidatum is the same 
as found in Arkansas and Oklahoma where it is also found unasso- 
ciated with typical obliquum. The species, Pleu. pyramidatum 
(Lea) and obliquum (Lam.) are most typically represented in the 
Tennessee-Cumberland system and the fact of their forms turning 
up in the South West (i. e., in the region south of the Missouri and 
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west of the Mississippi Rivers) is a question worthy of investi- 
gation. This heavy, oblique shell is very easy to identify and 
cannot be very well confused with other Pleurobemae. It has been 
defined as "an overgrown Pleu. clava." 

Pleurobema obliquum catillus (Conrad). 

("Round Pig-toe," "Pink Pig-toe," "Osage Nigger-Head.") 

PL XX, Figs. 62 A and B. 

1836 — Vnio catillus Conrad, Monog. Ill, p. 30, pi. XIII, fig. 2. 
1838 — Unto solidus Lea, Tr. Am. Phil. Soc, VI, PI. V, fig. 13. 

ANIMAL CHARACTERS. 

Nutritive Structures: — Brachial opening rather large, 
with many papillae; anal smooth, separated from supra-anal by 
very short mantle connection; gills short and wide, inner the wider, 
its inner laminae free from visceral mass; palpi short, wide pointed; 
color of soft parts mostly dingy white. 

Reproductive Structures: — Outer gills only maruspial, 
when gravid brownish, slightly swollen longi-centrad leaving 
ventral edges tapering somewhat obtusely; conglutinates white, 
formed like seeds of an immature cucumber; glochidium inter- 
mediate for catillus and obliquum as to general form, but larger 
than either, averaging 0.170 x 0.180mm. 

SHELL CHARACTERS. 

External Structures: — Shell trapezoidal to subovate, 
subglobose, thick .heavy, medium in size, rounded before, obtusely 
rounded behind; disk smooth no radial furrow; beaks high, full, 
sculptured by obscure concentric lines; epidermis of red-leather 
color, rayed anteriorly. 

Internal Structures: — Cardinals single in right, roughly 
double in left; laterals single in right, double in left valve; scars 
deeply impressed; beak cavities rather deep; nacre solid pink, 
rarely white. 



ex 
0* 


Length Height Diameter 
57.5 x 41 x 33.0mm 


Locality 
(Marais des Cygnes R., 


Rich Hill) 


9 
0" 
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59 x 42 x 34.5 " 
45 x 44 x 30.0 " 
27 x 26 x 21.5 " 


( " 

(Osage R., Bagnell) 

( " " Baker) 


„ „ } 



This last measurement shows this juvenile to be sub-globular. 
Its shell is unusually thick with very shallow beak and branchial 
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cavities; hinge teeth usually flattened, very wide and heavy; 
nacre bright pink; epidermis leathery-red with rays on anterior 
part of shell ... 

Miscellaneous Remarks: — This form of catillus is the most 
common of the Pleurobemae in the Osage-Gasconade system and 
is not found any where else in the state. This " solida" variety 
is characteristic for its small, solid, subglobular shell, with a 
more rounded posterior end and less compression for the posterior 
half than in typical catillus. The radial furrow of the type species 
{obliquum) is entirely lost. The only difference between this form 
in the two basins (that of the Osage and Gasconade) is in that of 
nacre-color — the Osage never varying from pink and the Gasconade 
shell always with white-nacre. The almost endless inter-grada- 
tions for obliquum and catillus seem to be the general rule rather 
than exception, but here in Central Missouri the variety herein 
described is predominant. Another form occasionally met with in 
the Osage and grading in between this subspecies and catillus is 
one that comes near to fulgidus of Lea, but it would not be listed 
on account of its rare occurence and doubt whether it should be 
really separated from this variety, obliquum catillus. Hundreds 
of individuals of this form were examined daily throughout the 
entire month of July, when it was in the height of its breeding season, 
to find it only gravid (without exception) in its outer gills. It is 
found to be tachytictic. Perhaps the best idea can be otbained, 
concerning the difference of the Central Missouri catillus from 
that of South Missouri, by comparing two average measurements 
of mature shells given in the following: 

Sex Length Height Diameter Locality 

c? 87 x 64 x 41 (White R., Hollister)— S. Mo. 

d 1 54 x 44 x 30 (Osage R., Warsaw) — Cen. Mo. 

In both the radial furrow of typical catillus is effaced. The 
measurement of the latter removes it so far from the type species 
that probably a good species might be made out of it. 

Pleurobema obliquum coccineum (Conrad). 

("Pink Pig-toe," "Round Pig-toe," "Flat Nigger Head.") 
PL XX, Figs. 61 A, B,C and D. 

1836 — Unio coccineus Conrad, Monog. Ill, p. 29, PI. XIII, fig. I. 
!839 — Pleurobema obliquum coccineum (Conrad) Ortmann, Pr. Am. 
Am. Phil. Soc., LII, pp. 287 — 390. 
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ANIMAL CHARACTERS. 

Nutritive Characters: — Branchial opening with two ranks 
of papillae; anal crowded with fine, short papillae; supra-anal 
moderately separated from anal; inner gills slightly wider than 
outer, inner laminae free from visceral mass ; palpi thick and long ; 
connected antero-dorsad over half of length; color of soft parts 
dingy white, for most part. 

Reproductive Structures: — Only outer gills marsupial. 
when gravid marsupia cream colored, somewhat padiform ; conglu- 
tinates white, leaf -like, solid; glochidium medium, subovate 
spineless, measures 0.150 x 0.155mm. 

SHELL CHARACTERS. 

External Structures: — Shell roundly elliptical, thick and 
solid anteriorly, moderately thin and compressed for posterior 
half; post umbonal ridge flattened; beaks not prominent, nor 
protruding anteriorly, sculptured by concentric corrugations; 
epidermis reddish brown, rayed anteriorly. 

Internal Structures: — Cardinals double in both valves; 
laterals single in right, double in left valve; interdentum wide and 
thin ; beak cavities shallow ; nacre rose pink. 

Sex Length Height Diameter Locality 

cf 74 x 62 x 34 (Osage R., Warsaw) 

9 64 x 54 x 31 ( " " " ) 

cf 40 x 37 x 22 ( " " Baker) 

Miscellaneous Remarks: — No juveniles of this form are 
at hand for description. The writer met with this variety in the 
Osage. It can be easily distinguished from the more typical cocci- 
neum of South Missouri in not possessing such compression for 
the posterior half of shell, in being more elliptical and heavier. 
The general outline is that of 0. ellipsis. It can be separated from 
Pleu. objiquum catillus by this elliptical shape, but its greater 
compression (especially posteriorly) and by its thinner, less solid 
shell. The writer made an interesting discovery while examining 
a gravid individual of this form afield with a (X12) lens to find its 
late embryos in rapid rotary motion around one axis. This phe- 
nomenon had been observed by the author in Lastena ohiensis 
A breeding record of this form shows it to be a summer breeder 



THE NAIADES OF MISSOURI 1 93 

Pleurobema catillus (Conrad). 

("White Pigtoe,-" "Pink Pig-toe," "Solid Pig-toe.") 

PL XX, Figs. 5Q A and B. 

1836 — Unio catillus Conrad, Monog. Ill, p. 30, pi. XIII, fig. 2. 

1838 — Unio solidus Lea, Pr. Am. Phil. Soc, VI, pi. V, fig. 13. 

1845 — Unio fulgidus Lea, Pr. Am. Phil. Soc, p. 164; Tr. Am. Phil. 

Soc, X, 1848, p. 73, pi. IV, fig. 10. 
1900b — Quadrula solida Simpson, Pr. U. S. Nat. Mus., XXII, p. 789. 

ANIMAL CHARACTERS. 

Nutritive Structures: — Branchial opening densely papil- 
lose; anal finely papillose; supra-anal closely connected to anal; 
gills rather long and wide, the inner being wider and longer, inner 
laminae free from visceral mass; palpi long and connected about 
two-thirds of their length antero-dorsad, soft parts tanned flesh- 
color, yellowish in front of branchial opening, papillae blackish. 

Reproductive Structures : — Marsupia only occupying outer 
gills, ovisacs swollen more centro-lengthwise tapering obtusely 
at ventral edges; conglutinates leaf -like, compressed white; 
glochidia semicircular, medium in size, hinge line nearly straight; 
length and height equal (0.160 x xo.i6omm.). 

SHELL CHARACTERS. 

External Structures: — Shell sub triangular with obtusely 
pointed posterior end, very solid and thick through cardinal 
hinge region, ventral line always more curved than dorsal; disk 
smooth, post-umbonal ridge flattened; radial furrow in front 
rather shallow and wide; beaks full, protruding but not beyond 
anterior end; epidermis reddish brown with decided streaks of 
green radiating ventrad from umbonal region. 

Internal Structures: — Cardinals heavy, double in both 
valves; laterals double in right, single in left valve; interdentum 
broad, short and thick; umbonal cavities shallow; nacre salmon 
to rosy pink. 

Sex Length Height Diameter Locality 

o" 82 x 65 x 41 (White R., Hollister) 

9 83 x 64 x 40 (Black R., Williamsville) 

d" 80 x 63 x 40 (White R., Hollister) 

Miscellaneous Remarks: — Conrad's catillus (described as 
separate from coccineus by the author, but united by Simpson) is 
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the solidus of Lea and (in the conventional sense) may be called 
Pleu. solidum. The latter being antedated, we must use the 
former name. This species is rather typically represented in the 
Mississippi for Missouri, the mountain streams of South Missouri 
and also in the Neosho basin of South West Missouri. No real 
types are ever found in Central Missouri and not even forms are 
found in North Missouri. This species is distinguished from 
Pleu. coccineum by always being rather swollen and having a 
radial furrow more or less expressed. In this latter character 
it never reaches the extreme, as seen in obliquum, of the pinched 
radial groove terminating" in sulcus at the post-ventral margin. 
Its breeding record shows it to be tachytictic. 

Pleurobema coccineum (Conrad). 

("Flat Nigger-Head," "Pink Pig-toe," "Round Pig-toe.") 
PL III, Fig. 6ob; PI. XX, Fig. 60 A and B. 

1836 — Unio coccineus Conrad, Monog.; Ill, p. 29, pi. XIII, fig. I. 
1900b — Quadrula coccinea Simpson, Proc. U. S. Nat. Mus., XXII, 

pp. 788-789. 
1912b — Pleurobema coccineum (Conrad) Ortmann, An. Car. Mus., 

VIII, p. 263. 

ANIMAL CHARACTERS. 

Nutritive Structures: — Branchial opening densely set 
with papillae; anal with indistinct crenulations and papillae; 
mantle connection between anal and supra-anal very close; gills 
wide, the inner wider and longer, inner laminae free from visceral 
mass; palpi long, united two-thirds of their length; color of soft 
parts tannish, mantle edge at siphonal openings black. 

Reproductive Structures: — Only outer gills marsupial; 
when gravid marsupia swell moderately lengthwise in the center; 
conglutinates white, thin, leaf -shape, discharged whole; glochidia, 
suboval, spineless, medium in size measure. 0.150 x 0.150mm. 

SHELL CHARACTERS 

External Structures: — Shell subelliptical to subquadrate 
varying with age, flat, very much compressed through post half, 
greatly inflated (comparatively) anteriorly, dorsal and ventral 
margins curved about the same; beaks rather full not very well 
placed to the front, sculptured by concentric lines with two or 
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three knotty elevations behind; epidermis marked by darker 
bands parallel to the growth lines, rayed in young. 

Internal Structures: — Cardinals sharply doubled in both 
valves; interdentum cut away in the left valve to receive the 
posterior left cardinal; laterals curved, double in left single in 
right; umbonal cavity moderately deep; nacre salmon pink to 
white. 

Sex Length Height Diameter Locality 

9 60 x 40 x 24 (White R., Hollister) 

c? 75 x 56 x 31 (St. Francis, Greenville) 

9 47 x 40 x 22 (White R., Hollister) 

Note that the younger shell is more rounded and squarer, 
has more of an olivaceous epidermis with green rays; umbonal 
sculpture plainer with three bumps on base of post-ridge; nacre 
more pearl bluish. 

Miscellaneous Remarks: — This species (Pleu. coccineum) is 
most typically represented in the South and South-west Missouri 
drainage systems and, while it is not found at all in North Missouri, 
it is only represented occasionally by mere forms in Central Mis- 
souri. It is usually restricted to the smaller streams or to the 
headwaters of large rivers. Normally, marsupial characters are 
limited to the outer gills only, although this fact has been denied 
by some. The writer on one occasion, found this species with all 
four gills gravid, but in all other cases the outer gills were only 
found functioning as marsupia. In this species and in some other 
Pleurobemae, there may be some variabilty in this respect.. Coc- 
cineum has a short breeding season as determined by the writer's 
breeding record. 

Pleurobema missourense (Marsh). 

("Missouri Shell.") 

Not figured. 

1901 — Pleurobema Missouriensis Marsh, Nautilus, XV, pp. 74-75. 
ANIMAL CHARACTERS. 

Not having seen the soft parts of this species the writer can 
offer no description. Although the author of missourense gave no 
such description, yet the establishment of this species within 
the genus Pleurobema must have been inferred from these char- 
acters. 
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SHELL CHARACTERS. 

Through the kindness of Mr. L. S. Frierson the writer was 
loaned a shell of this rare species from the original lot, described 
by Mr. Marsh and collected by Mr. Hlwood Pleas in the Black 
River, Popular Bluff, Butler County, Missouri. From the fact 
that the writer had but one shell before him, he quotes a more 
complete description from the author than can be given without 
a series at hand: — "Shell smooth, obliquely triangular, rounded 
behind, subbiangular behind, moderately thick, very much 
thicker anteriorly, sides somewhat flattened, beaks wide, solid, 
incurved; ligament long, light brown; epidermis light brown, 
without rays, growth lines numerous, not raised; umbonal slope 
wide and rather flat; posterior slope wide, flattened with two 
dark inconspicuous lines running from beaks to posterior margin; 
beak sculpture unknown; cardinal teeth rather long and solid, 
depressed, disposed to be double in both valves, corrugate; lateral 
teeth straight, oblique, corrugate; anterior cicatrices distinct, 
deep, post cicatrices distinct and well impressed; shell cavity 
wide and deep; nacre white." 

The above description was made from four specimens from 
young to adult. The young shells are much flatter. The measure- 
ment of one of these adult shells is: 

Length Width Diameter Locality 

66 x 54 x 36mm (Black R., Popular Bluff) 

Miscellaneous Remarks: — The author of this species states 
that he knows of no described species which closely resembles it. 
From the single specimen in hand it seems to be rather intermediate 
for P. catillus and coccineum; however, it does not possess the 
radial furrow of the former nor the rounded and compressed 
posterior half of the latter. The shell of missourense compares 
well with that of Fusconaia subrotunda and if its soft parts could be 
obtained for study it might be found to be a form of the latter 
as it is often difficult to separate the species of Fusconaia and 
Pleurobema solely on the basis of shell characters. Even from 
character of shell, Frierson would group this species under Fus- 
conaia; however, Walker, who considers this a valid species, 
would class it near P. estabrookiafium (I^ea). 1 



1 More recently (April, 19 15) Mr. Walker determines this species as 
a Quadrula of the subrotunda groupp (Nautilus XXVIII, PI. V., figs. 1 and 2). 
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Pleurobema Utterbackii Frierson. 2 New Species. 
PI. V., Figs. 12 a and b; PI. XX., Figs. 63 A —D. 

ANIMAL CHARACTERS. 

"Nutritive Structures: — Branchial opening with many- 
short antennae; anal very finely crenulated; supra-anal with 
short but distinct mantle connection to anal; gills long, much 
pointed posteriorly, inner laminae of inner gills free from visceral 
mass; palpi wide, short connected about two-thirds of their length 
antero-dorsad; color of soft parts mostly a light tan, mantle 
edges at siphonal openings blackish, gills of male and' sterile female 
a darker tan. 

"Reproductive Structures: — No gravid females found, 
but sterile ones only present outer gills as marsupial; sterile 
marsupia wider with more crowded septa than outer gills of male. 

SHELL CHARACTERS. 

"External Structures: — Shell elliptical, somewhat rhom- 
boidal; evenly truncate above posteriorly; beaks at one fourth 
of their length; epidermis rough, dark reddish brown, faintly 
rayed when young; post-slope somewhat biangular and low; 
beaks rather strongly corrugate. 

"Internal Structures: — Cardinals teeth roughish, inclined 
to be double in both valves; laterals long, medium size; inter- 
den turn narrow; muscle scars well marked and separate; cavity 
of shell irregular, that of the beaks of medium depth; nacre white, 
sometimes pinkish, irridescent behind. 

Sex Length Height Diameter Locality 

9 68 x 42 x 26 mm (White River, Hollister) 
1 65 x 41 x 25.5 " (Jack's Fork of Current R.) 

c? 18.5 x 12.5 x 7.5 " ( " " " " " ) 

9 18.0 x 12.5 x 7.0 " (White R., Hollister) 

"Two juvenile shells are at hand measuring as above. Epider- 
mis of latter olive-green, of the former, yellowish, both with 
fine rays; nacre of latter bluish, of the former pinkish; beak 
sculpture of both roughly corrugate, the three or four coarse ridges 
curved up posteriorly into hummocks and - directing the apices 

2 This description of Pleu. Utterbackii is quoted from the M. S. of 
Mr. L. S. Frierson and is kindly permitted to be published here. 
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of the beaks anteriorly; post-ridge inflated but not so sharply angled 
as in juveniles of Fusconaia, nor so greatly rayed; beak sculpture 
also different in being more corrugated. 

"Miscellaneous Remarks : — The type shell is from the White 
River, Hollister, Missouri, collected by Mr. Utterback of St. 
Joseph, Missouri, for whom the species is named. Other specimens 
are at hand from contiguous territory. This species might possibly 
be the Pleu. argentea—" pannosa" of C. T. Simpson (indicated, 
but hardly described, in Proc. Nat. Sci. Phil., 1900, p. 82). It is 
to be differentiated from the Eastern Tennessee Pleurobema argen- 
teum (Lea) with difficulty, having its beaks further in front, and 
higher than in argenteum. Specimens have been received under the 
heterogeneous names of L. ozarkensis (Call), ellipsijormis (Conrad), 
etc. But a series of about a dozen sent by Mr. Utterback from 
two or more localities proves the novelty of the form. The appear- 
ances of Truncilla and Pleurobema in the mountain streams of 
Arkansas and Missouri, together with an undescribed Lampsilis 
very close to biangulatus (Lea), is an interesting and remarkable 
fact illustrating the power of environmental factors in the family." 1 

Genus Elliptio Rafinesque. 

1819 — Elliptio Rafinesque, Jour, de Phys. Chim. et His. Nat. 

1900b — Elliptio Simpson, Proc. U. S. Nat. Mus., XXII, p. 700. (as 

section.) 
1912b — Elliptio (Raf.) Ortmann, An. Car. Mus.. VIII, pp. 265-272. 

(Type, Unio [Elliptio] nigra Rafinesque). 

Animal Characters: — Branchial and anal openings large 
with many small papillae; mantle connections between anal and 
supra-anal short, or moderately so; gills wide, very much round 



1 Being more doubted by some students that P. Utterbackii may not 
be distinct from L. ozarkensis (Call), Mr. Frierson would make this addi- 
tional description: — 

"Our shell is much more tumid at the beaks, or umbones; it is not furrowed 
on the post slope by the siphonal ridges as in ozarkensis; it is thicker; 
the anterior muscle scars are distinct, while in ozarkensis they are remarkably 
confluent. Our shell is not dimorphic, while, if Call has not confused two 
species in one, his species is considerably so. Our shell differs especially 
from his figures 1 and 3, less so from fig. 4. Our shell has its whole facies 
of a heavier sort than ozarkensis. Our cotypes of the latter, from Mr. Call, 
are more inclined towards a Lampsiline structure, as indeed it is placed 
by C. T. Simpson." 
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ventrad, inner wider but not much longer, inner laminae almost 
entirely free from visceral mass; palpi medium size; color of soft 
parts whitish suffused with black; only outer gills marsupial; 
glochidia small, suboval, spineless. 

Shell Characters: — Shell thick, heavy, subsolid, rhomboid- 
'ovate, longitudinal axis straight, disk smooth, beaks rather low, 
not near anterior end, sculptured with a few fine concentric ridges 
angled at the base of the post-umbonal ridge; epidermis brown to 
black, faintly rayed or rayless; hinge teeth heavy; nacre varying 
from white to deep purple and violet. 

Miscellaneous Remarks: — This genus falls into two groups 
for this State. The first group is represented by E. nigra (Raf.) 
which possesses a heavy subquadrate of subtrapzoidal type of 
shell but with obscure beak sculpture; the second group is repre- 
sented by E. dilatata (Raf.) which has more of an elongate, gibbosed 
shell with a beak sculpture of thick, heavy, ridges running parallel 
to the growth lines. The two other groups of this genus (that is, 
beadleianus and complanatus groups) are not found in Missouri, 
the former being mostly a representative of some gulf states and 
the latter of the immediate Atlantic drainage. Dr. Ortmann 
used "Elliptic?" as a generic name available for the "American 
Unio" and employs the original name, " Unio," in the sense of 
the "European Unio". The soft parts of this genus being practi- 
cally indentical with those of the genera immediately preceding, 
the species are indicated entirely on the basis of peculiar shell 
characters. 

Elliptio nigra Rafinesque. 1 
("Elephant's Ear," "Pink.") 
PL XXI, Figs. 64 and 65 A and B. 
1820 — Unio (Elliptio) nigra Rafinesque, Ann. Gen. Sci. Brux., V, 

p. 291, pi. LXXX, figs. 1 — 4. 
1823 — Unio cuneatus Barnes, Am. Jl. Sci., VI, p. 263. 

ANIMAL CHARACTERS. 

Nutritive Structures: — Branchial opening large, well set 



1 Simpson (1900 b, p. 706) applied the name " Unio crassidens Lamarck" 
to E. nigra Raf., but as previously stated under the description of Mega- 
lonaias (IV, p. 124) that close student of Lamarckian types, Mr. Bryant 
Walker, has settled the question by pronouncing U. crassidens (18 19) as 
the so-called U. trapezoides of Lea (1831). 
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with numerous short papillae; anal opening with small, but very 
distinct, papillae; supra-anal briefly but well connected with 
anal by mantle edges; gills large, broad, pointed both anteriorly 
and posteriorly, inner broader, only slightly longer, than outer, 
inner laminae free from visceral mass; palpi moderately large, 
connected antero-dorsad, edges curved; color of soft parts dirty 
white with mantle edges at siphonal openings blackish and gills 
brownish. 

Reproductive Structures: — Only outer gills maruspial, 
when gravid marsupia moderately swollen; conglutinates rather 
well developed, leaf like, white; glochidia small, suboval, spineless, 
measures 0.130 x 0.150mm. 

SHELL CHARACTERS. 

External Structures: — Shell solid, heavy, subinflated, tri- 
angular in outline, post-umbonal ridge prominent; beaks also 
prominent sculptured by a few rather obscure ridges subparallel 
to growth lines and swollen at the base of post-ridge; disk more or 
less smooth; epidermis reddish brown to black often faintly rayed. 

Internal Structures: — Cardinals double in both valves, 
heavy; laterals heavy; interdentum long; beak cavities large 
not very deep;,, nacre- (for Mo. nigra) only a deep purple — not 
variable. 

Sex Length Height Diameter Locality 

c? 126 x 80 x 51mm (Miss. R., Hannibal) 

d 1 91 x 61 x 37 " ( " " " ) 

$ 115 x 66 x 47 " (Mermamec R., Meramec Highlands) 

Miscellaneous Remarks: — No juveniles, nor young shells 
found. This is a rare species for the interior of the state being only 
in the Meramec, outside of the Mississippi River. In the latter, 
where it is not to say an uncommon shell, it is different from the one 
found in the Ohio by a variation in nacre-color. The shell may 
show some variation in size and form in the same river, as Wilson 
and Clark (1914, p. 42) observed in the Cumberland where it is 
short and chunky in the headwaters but is heavier and more 
elongate in the lower stretches. Although nigra is essentially a 
big river species, yet it is not found in the Osage — the largest 
Missouri River tributary. Its occurence in the Meramec carries 
it farther west than recorded before. Its breeding record, although 
incompletely kept by the writer, shows it to be a tachytictic Unto. 
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Elliptio dilatata (Rafinesque). 
("Lady Finger," "Spike," "Pistol Grip.") 
PI. XXI, Figs. 66 A and B. 
1820 — Unio (Elliptio) dilatata Rafinesque Monog. of Bivalves of Ohio, 

Ann. Gen. Sci. Phys. Brux. 
1823 — Unio gibbosus Barnes, Am. Jl. Sci., VI, p. 262, pi. XI, fig. 12. 
1838 — Unio arctior Lea, Tr. Am. Phil. Soc., VI, p. 10, pi. IV,. fig. 10. 
1912b — Elliptio gibbosus (Barnes) Ortmann, An. Car. Mus., VIII, 
p. 271. 

ANIMAL CHARACTERS. 

Nutritive Structures : — Branchial opening small with many 
short, blackish papillae; anal with a single row of low papillae; 
supra-anal separated from anal by short mantle connection; 
gills long and narrow, inner laminae of inner gills free — in some 
instances connected about one-fourth of the way anteriorly; 
palpi short, wide, connected antero-dorsad about two-thirds of 
their length; color of soft parts soiled grayish with area in front 
of branchial opening yellowish, pericardianl region invariably 
reddish brown. 

Reproductive Structures: — Only outer gills are marsupial, 
marsupia moderately swollen in center when gravid, dark tan; 
conglutinates narrowly lanceolate, always whitish; glochidia 
medium size, spineless, hinge line slightly depressed, measure 
0.200 x 0.220mm. 

shell characters. 

External Structures: — Shell elongate-ellipsoid, gibbose, 
thick heavy, post-umbonal ridge rounded, inflated; disk smooth; 
beaks flattened, coarsely sculptured with five or six wavy ridges 
more pronounced behind; epidermis dark brown to horn or 
yellowish. 

Internal Structures: — Cardinals rather low, double in 
both valves; laterals double in left and inclines to double in right 
valve; interdentum very long, cut away in right to receive left 
post-cardinal; umbonal cavities rather shallow; however, deeper 
in female shell; nacre mostly dark purple, varies from all shades 
of purple to salmon and white. 

Sex Length Height Diameter Um. ra. Locality 
9 135 x 65 x 43.0 0.260 (Miss. R., Hannibal) 
o* 120 x 50 x 38.0 0.255 (Osage R., Osceola) 

9 42 x 20 x 9.5 0.255 ( " " " ) 

o" 39 x 18 x 9.5 0.250 (Niangua R., Hahatonka) 
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The last two measurements are those of the most adolescent 
shells at hand but are not young enough to present much addi- 
tional information than can be obtained from the mature shell. 

Miscellaneous Remarks :• — This is one of the species of very- 
wide geographic distribution in United States but is limited in 
this state for the interior to those streams south of the Missouri 
River where it is met with in a multitude of forms — especially 
of the small thin and compressed varieties found in the Ozarkan 
streams of South Missouri. In the Osage it is found most typically, 
aside from the Mississippi which produces the best types of all 
Naiad species. The depauperization of this species in size and form 
in the mountain streams is evidently due to a swifter current and 
hence these dwarfed forms may be merely a local ecologic race 
that may not deserve special names; however, two forms in this 
state occur often enough to require some little attention. 
Dilatata (Raf.) (=gibbosus (Bar.)) is more confused with Ellip- 
saria clintonensis (Simpson) than with any other shell. There is a 
difference, however, in the latter possessing capillary rays, and 
a broader interdentum, but the best distinction is in the marsupial 
structures of the latter that presents a folded appearance, when 
gravid. Simpson did not know the difference from shell structures 
until he found a- gravid clintonensis. While this species is both 
lacustrine and fluviatile, yet it is never found in any lake or pond 
in this state. The typical dilatata with white nacre (E. arctior) is 
simply put down in the synonomy. A form like Conrad's U. arcus 
is sometimes found in the Osage but aside from its shortened 
dwarfed form of shell it does not even possess enough differentia- 
ting characters to give it a varietal place. The writer has found 
it to be gravid only from June to August; hence tachytictic. 

Elliptio dilatata subgibbosa (Lea). 
("Little Lady Finger," "Little Spike.") 
PI. XXL, Figs. 68 A—D 

1857 — Unio subgibbosus Lea, Pr. Ac. N. Sci. Phila., IX, p. 169; 1858, 

Jl. Ac. N. Sci. Phila., IV, p. 53, pi. VI, fig. 36. 
1868 — Unio lazarus Sowerby, Conch, Icon., XVI, pi. LXVIII, fig. 348. 

Animal Characters : — Absolutely identical with those of the 
parent. No real difference in glochidial characters even. 

Shell Characters: — Moderately small, short, rather in- 
flated, somewhat heavy through the post-ridge, more elliptical, 
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not so pointed posteriorly, older shells tending toward post-dorsal 
trunction, dorsal line arched, ventral rather straight, epidermis 
brownish; nacre white with pinkish umbonal cavity or solid color. 
Sex Length Height Diameter Locality 

9 70 x 30 x 20mm (Black R., Williamsville) 

c? 56 x 26 x 13 " ( " " " ) 

9 46 x 23 x 12 " ( " " " ) 

Miscellaneous Remarks : — Specimens collected from streams 
in Stone County have been sent to the Division of Mollusks in 
the National Museum where they were identified as subgibbosus. 
It has also been reported from the streams of Texas and Shannon 
Counties. It is different from the variety delicatus of Simpson 
by being somewhat larger, not so thin-shelled, more arched dorsad, 
more pointed both anteriorly and posteriorly, with rather promi- 
nent post-umbonal ridge. This variety is rather common in the 
Black and* St. Francis drainage. 

Elliptio dilatata delicata (Simpson). 
("Little Lady Finger.") 
PL XXL, Figs. 68 A—D. 
1900b — Unio gibbosus delicatus Simpson, Proc. U. S. Nat. Mus., XXII, 

P 704- 
Animal Characters: — Although the anatomy of this variety 
is smaller than the parent, yet it is precisely identical. Only sterile 
individuals found; however, only outer gills marsupial. 

Shell Characters: — Shell greatly compressed, very small, 
thin, outline evenly elliptical; epidermis brownish red to oliva- 
ceous; hinge teeth rather prominent, thin, nacre purple or coppery - 
rarely white. 

Sex Length Height Diameter Locality 

& 55 x 26 ' x 13 " (White R., Hollister) 

9 48 x 24 x 11 " ( " " " ) 

o" 43 x 21 x 10 " ( " " " ) 

Miscellaneous Remarks: — The writer has in his collection 
a shell of this subspecies bearing the original label of Mr. Simpson, 
the author. The dilatata shells of the White River compare well to 
it. For the same ecologic reason we may account for this small 
form in the South Missouri drainage as well as for the occurrence 
of subgibbosa. These two forms are not found north of the Ozark 
divide, neither is the typical dilatata of Rafinesque found south of 
it in this State showing the ready response of the parent -species 
to different environmental conditions. 
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Genus Uniomerus Conrad. 

1853 — Uniomerus Conrad, Proc. Ac. Nat. Sci. Phila, VI, p. 268. (as 

genus). 
1900b — Uniomerus (Conrad) Simpson, Proc. U. S. Nat. Mus., XXII, 

P- 739 (as section). 

(Type, Unto tetralasmus Say). 

Animal Characters: — Both branchial and anal openings 
papillose and crenulate; supra-anal closely and loosely connected 
to anal ; inner laminae of inner gills free from the visceral mass 
almost their full length; papli short almost as wide as long; color 
of soft parts mostly a soiled white, gills brownish; gills only mar- 
supial in outer ones, when gravid rather distended lengthwise 
in center, tapering at the ventral edge, ovisacs not divided; septa 
wavy; conglutinates white, sole-shaped; glochidia medium in 
size, semielliptical, higher than long, hinge line straight. 

Shell Characters : — Shell trapezoidal, rather obtusely 
pointed behind; disk smooth with the exception of roughened 
growth lines; beaks low, sculptured with several coarse concentric 
ridges which curve abruptly upward behind where they are 
crowded closely together; epidermis rayless, shiny, yellowish 
to black; cardinals compressed; laterals nearly straight; nacre 
whitish to bluish. 

Miscellaneous Remarks: — Dr. Ortmann elevates Unio- 
merus from Simpson's treatment of it as section mostly because of 
the peculiar beak sculpture of its type since this character alone 
is a great departure from the Elliptio-shel] (See Plate xxi, fig. 69). 
Then, too, the shell is thinner, has more of a rayless, vari-colored 
polished epidermis and is more elongated with less curved dorsal 
or ventral line. 



OUR BIRDS IN THE SUMMER OF 1914. 



BY BROTHER ALPHONSUS, C S. C. 



In this article I have recorded the more interesting of my 
observations made during the summer of 19 14, in the hope that 
they may be found serviceable especially to students of bird 
life who may not have equal opportunities to observe birds in 
their native haunts. Very few persons, like the writer, can find 



